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U. S. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS

424 TRAPELO ROAD

) ADDRESS REPLY TO: WALTHAM 54, MASS
DIVISION ENGINEER ' '

REFER TQ FILE NO.

NEDGW 9 November 1962

SUBJECT: Conant Brook Dam, Chicopee Falls Local Protection
Project, Westfield Local Protection Project, lMlassachusetts
Design Memorandum lic. 4 - Concrete laterials

TG Chief of Engineers
ATTENTION: ENGCW-E
Department of the Army
Washington 25, D.C.

There is submitted for review and approval Design
Memorandum No. i - Concrete Materials for the Conant Brook
Dam and the Chicopee Falls Local Protection Project, Chicopee
River Basin, Massachusetts, and the Westfield Local Protection
Project, Westfield River, PMassachusetts, in accordance with
EM 1110-2-1150.

FOR THE DIVISION ENGIKEER:

Q,QM\UW\?@\\;%

Inel (10 cys) My W, LESLIE
Design Memo lo. i ief, Engireering Divisicn



U. S. ARMY ENGINEFR DIVISTON, NEW ENGLAND
OFFICE OF DIVISION ENGINEER
WALTHAM S), MASSACHUSETTS

FLOOD CONTROL PROJECTS

CCNANT BROOK DAM AND RESERVOIR - CONANT BROCK
CHICOPEE FALLS LOCAL PROTECTION PROJECT - CHICOPEE RIVER
WESTFIELD LOCAL PROTHECTION PROJECT - WESTFIELD RIVER
CONNECTICUT RIVER BASIN - MASSACHUSETTS

DESIGN MEMORANDUM NO. 4
CONCRETE MATERIALS

NOVEMBER 1962

l. Qeneral, Construction of the subject projects which are located
in the same river basin, approximately seventeen (17) miles apart, will
be concurrent. The approximate quantities of concrete required for con-
struction of walls, intake and outlet works and spillway for the dam
project and flood walls for the local protection projects are as follows:

a. Conant Brook Dam, 3,000 cubic yards.

b. Chicopee Falls Local Protection, 8,000 cubic yards.

ce Weatfield Local Protection, 5,000 cubic yards.
In view of the small quantities involved, it is not considered economic-
ally feasible to process aggregates on any of the sites; and, therefore,
aggregate investigations have been confined to established commerclal
sources. There are six (6) commercial sources within a 25-mile haul dis-
tance. Two commercial sources each within a four-mile haul distance of
a project site have been recently investigated and tested. Four (L) ad-
ditional commercial sources were previously tested and approved for civil
works comstruction. ILocation of projects and sources of aggregate are

shown on Plate L4-1.



2. Investigations., Selection of sources for testing was based on

plant facilities and characteristics of materials as determined by vis-
ual examination and local usage. All of the commercial sources investi-
gated are developed in traprock or glacial deposits of sand and gravel.

3. Tests. Results of aggregate tests are summarized in Table Nos.
-1 and L-2.

4. Relative Cost Estimates. Estimated delivered prices of aggre-

gates, based on quoted plant prices and Massachusetts Department of
Public Utilities minimum trucking rates, which are currently twenty-
five cents per ton for the first mile and five cents per ton for each
additional mile, and plant locations are as follows:

a, Monson Sand & Gravel Company., The processing plant is

located in Monson, Massachusetts about a two (2) mile haul distance

to the Conant Brook Damsite. Quoted plant prices are $1.50 ver ton

to $2,25 per ton for gravel, depending on size group, and $0.90 per

ton for concrete sand, The delivered price to the Conant Brook Damsite
will average $2.15 per ton for gravel and $1.20 per ton for sand.

b. North Wilbraham Sand & Gravel, Incorporated. The process-

ing plant and transit-mix plant are located in North Wilbraham, Massa-
chusetts, Quoted plant prices are $1.50 per ton to $2.40 per ton for
gravel, depending on size group and $1.20 per ton for concrete sand,
The approximate haul mileages and estimated average prices for gravel
and concrete sand to the various sites are shown in the following table:

Price per Ton

Site Haul Mileage Gravel Sand
Chicopee Falls 5 $ 2.60 $ 1.65
Conant Brook 10 2.85 1.90



c. A, Giard & Sons, Incorporated. The processing plant and

transit-mix plant are located in Ware, Massachusetts, about twelve (12)
miles haul distance to the Conant Brook Damsite. Quoted plant prices
are $1.35 per ton for gravel and $0.80 per ton for concrete sand, The
delivered price to the Conant Brook Damsite will be $2.15 per ton for
gravel and $1,60 per ton for sand.

d. John S. Lane & Sons, Incorporated. The sand and gravel

processing plant is located in Westfield, Massachusetts. Quoted plant
prices are $1.70 per ton to $2.15 per ton for gravel, depending on size
group and $1,10 per ton for concrete sand. The approximate haul mile-
ages and estimated average prices for gravel and concrete sand to the

various sites are shown in the following tables

Price per Ton
Site Haul Mileage Gravel Sand
Westfield h $ 2,30 $ 1.50
Chicopee Falls 14 2.80 2.00

e, John S. Lane & Sons, Incorporated. The crushed stone proc~

essing plant is located in Westfield, Massachusetts. Quoted plant prices
are $1.40 per ton to $2.75 per ton for crushed stone, depending on size
group. The approximate haul mileage and estimated average price for
crushed stone to the various sites are shown in the following tabla:

Price per Ton

Site Haul Mileage Crushed Stone
Westfield 1 $ 2,05
Chicopee Falls 11 2.55

f» Bill Willard, Incorporated. The processing plant and tran-

sit=mix plant are located in Northampton, Massachusetts. Quoted plant



prices are $1.55 per ton for gravel and $0.50 per ton for concrete sand.
The approximate haul mileage and estimated average price for gravel and

sand at the various sites are shown in the following tabls:

Price per Ton

Site Haul Mileage Oravel Sand
Chicopee Falls 1k $ 2.L5 $ 1,40
Westfield 21 2.80 1.75

5. Service Records for Aggregates. The concrete aggregates from

the above listed sources have been used in a number of Federal, State
and local projects except Jchn S. Lane & Sons, Incorporated sand and
gravel which is a recently developed source. Ths quarry stone coarse
aggregate from John S. Lane & Sons, Incorporated has been used for more
than twenty years in Corps of Engineers civil works and military
projects and itg service record is excellent. The performance of aggre-~
gates from sources other than John S, Lane & Sons; Incorporated is satisw
factory; although it must be noted that these materials have not been
used extensively in important structures and the period of record is
less than ten ysara. The fine and coarse aggregates from Monson Sand &
Gravel Company, although used in state and local building construction,
are not approved for Commonwealth of Massachusetts Department of Public
Works highway construction, because of non-conformance toc resistance to
abrasion requiremerits,

6, HRecommendations and Conclusions, Based on the data presented

herein, it is considered that all sources are acceptables except Monson
Sand & Gravel Company. The aggregate test results and comparative
- costs indicate for the Conant Breok Dam and Reservoir project that aggre-

gates from the North Wilbraham Sand & Gravel Company and A. Glard & Sons,



Incorporated are superior in quality and economically competitive with
Monson Sand & Gravel Company. It is recommended all sources as listed

be approved except Monson Sand & Gravel Company
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TROGRAPHIC ANALYSIS
CONNECTICUT RIVER _FLOOD CONTROL
Suertzite, 5% Schist, 5% Amphibolite and Hornblende Gneiss, L% Basalt, '% Diorite and 3% Miscelleneous with 20% highly weathered.
Types, 3% Teldapsr, 2% Granite and LF Hiscellaneous with 11% weathered. CONANT BROOK
z and Quartzite, 9% Fiscellaneous Rock Types, with 11% excessively weathered.
acus Reck Types with 7% excessively weothered. CH |COP EE FA LLS
chizt, 3 Sunrtz and Quartzite with 1L¥ excessively weithered.
arec q; Roc;. Types with 7% excessively weathered. WE S TF IE L D
CONANT BROCOK MASSACHUSETTS
CHICOPEE RIVER MASSACHUSETTS
WESTFIELD RIVER MASSACHUSETTS
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l.: Monscn Sand Operating 2 Crushed 1k NED 71=16-1] - - |10
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¢
| i i
2, Processed
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1. GRAVEL: The ccarse aggregate 1is couposed of atout L7% Quartz-Biotite Gneiss, 16% Granite, 11% Quartz
2. Hup The fine aggregate is composed of about 68% Quartz and Quartzite, 117 Cneiss, 12% Dark Basic
3. GREAVEL: The coarse aggregate is compesed of about 60% Granite snd Gnelss, 15% Hormbl.-rde Gnelss, 0% ¢
L. SAND: The Tine agsregate is componed of about L9% Quartz, 29% Granite and Granite Gneiss, 2794 Misce
. GRAVFL: The coarse agpregate is composed of about 32% Granile and Gneiss, I Hornblcrde Greiss, 74 M
Ea R The fine aggregate is ceomposed of atout 57% Quartz and Quartzite, ?6% Granite Gneiss, 17% Mi:
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FETROGRAPHIC ANALYSIS

{ Vein Quartz, 6% Basic Rock Types, 1% Miscellaneous with 8% Highly Weathered.

chist and Mica, 7% Garnet, 7% Feldspar, LY Basic Rock Types, 3% Miscellaneous, with 12f Weathered.

aining up to 204 Clay and Clay~-like materials.
? Feldspar, 2% Baslc Rock Type, and 2% Miscellaneous with 5% Highly weathered.
Sechist, 2% Basic Rock Types, 6% Miscellaneous with 28% Slightly weathered.

CONNECTICUT RIVER FLOOD CONTROL

CONANT BROOK
CHICOPEE FALLS

WESTFIELD
CONANT BROOK MASSACHUSETTS
CHICOPEE RIVER MASSACHUSETTS
WESTFIELD RIVER MASSACHUSETTS
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= SOURCE REMARKS = MATERLAL o LABORATORY 2 SIEVE
= AND AND z TESTED - AND I S i
] LOCATION SOURCE o | {PROCESSED) 8 | 0aTE oF TESTS 3
e S 2 = 25 |2 |
= <
= pd g 3
T+ | Jo S« Lane Operating W | Crushed 10 NED 71-18-1| - - ju
and Sons, lnce Pit L | uravel 3/un September 71-18-21 - .
Westfield, 3/6v 1962 N~18-31 -
Massachusetts |
cr i
1L
B. Processed
Sand No. L 71-18-L| - - -
9. | Je S« Lane Cperating W | Crushed 13 WES - |00 |97
and Sone, Incs Quarry 1 | Stone flyr July - - -
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Massachusette
CF
11
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7o GRAVEL: The coarse aggregate is compcsed of about 37f Gneise, 23% Quartzite, 13% Cranite, 137 Schis
8. SAND: The fine aggregate is composed of about 52% Quartz and Quartzite, 1L Granite and Gneiss, 1
9« BTONE: The coarse aggregate is composed of about 92% Dense, Fresh, Diabase and 8% Altered Diabase
10. GRAVEL: The coarse aggregate is composed of about 57% Granite, 15% Quartz and Quartzite, 16% Schis
1. : The fine aggregate ia composed of sbout 72% Quartz and Quartzite, 12% Feldspar, 3§ Granite,




